TITLE OF THE INVENTION 
HAIR IRON DEVICE 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a hair iron device for business and 
household use. 

2. Description of the Related Art 

Generally, a hair iron has mutually oscillatable two irons (to hold 
hair). The inventor of the present invention has proposed a hair iron 
having such two irons to set the hair only with steam (refer to 
Japanese Provisional Publication No, 2002-253329). 

However, corresponding faces, mutually come close in a closed state 
of the two irons, are formed as flat faces. And, the two irons tend to 
hold the hair with ununiform thickness. Therefore, unevenness is 
generated in heating state. 

It is therefore an object of the present invention to provide a 
hair iron device with which hair can be held with approximately uniform 
thickness and heated uniformly. And, it is another object of the 
invention to provide a hair iron device with which the hair is heated 
efficiently and quickly to be beautifully set. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be described with reference to the 
accompanying drawings in which: 

Figure 1 is an explanatory view showing a used state of a first 
embodiment of the present invention; 

Figure 2 is a front view with partial cross section showing a hair 
i ron ma i n body ; 

Figure 3 is an explanatory view of construction; 

Figure 4 is an explanatory perspective view showing a first iron; 

Figure 5 is an explanatory perspective view showing a second iron; 

Figure 6 is an enlarged cross-sectional side view of a principal 
portion also serving as an explanatory view of usage; 

Figure T is an enlarged top view of a principal portion; 

Figure 8 is an enlarged cross-sectional front view of a principal 
port ion ; 

Figure 9 is an enlarged cross-sectional front view of the principal 
port ion; 

Figure 10 is an explanatory view of construction showing a second 
embodiment; and 

Figure 11 is an enlarged cross-sectional view of a principal 
portion to explain a function. 



- 2 - 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will now be 
described with reference to the accompanying drawings- 
Figure 1 shows a used state of a first embodiment of a hair iron 
device relating to the present invention. This hair iron device heats 
hair H to set (arrange hair style). Especially, the hair iron device is 
used to make the hair H straight. The hair iron device has a hair iron 
main body 3 to set the hair H with a first iron 1 and a second iron 2, 
both of which are made of metal, oscillating to open and close for 
holding the hair H. The first iron 1 is positioned on scalp T side, and 
the second iron 2 is positioned on an outer side. 

As shown in Figures 2, 8, and 9, a steam valve Vi, becomes "closed" 
in an open state of the first and second irons 1 and 2 and becomes 
"open" in a closed state of the first and second irons 1 and 2, is 
attached to the hair iron main body 3. And, a suction switch Si, 
switched off in the open state of the first and second irons 1 and 2 and 
switched on in the closed state of the first and second irons 1 and 2, 
is attached to the hair iron main body 3. The suction switch Si is, for 
example, composed of a micro switch. 

As shown in Figure 3, a boiler B (steam-generator) is connected to 
the steam valve Vi with a steam-supplying tube 4 and a drain tube 5. And, 
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a circulation, in which steam of the boiler B is supplied to the steam 
valve Vi by the steam-supplying tube 4 and returned to the boiler B by 
the drain tube 5, is continued when the steam valve Vi is in the 
"closed" state. Further, when the steam valve Vi is in the "open" state, 
the steam of the boiler B is jetted out of the hair iron main body 3. 
The drain tube 5 always (namely, irrespective of the opened or the 
closed state of the steam valve Vi) returns drain (water) from the steam 
valve Vi to the boiler B (makes return Ro). The drain tube 5 has a 
steam trap 6 near the boiler B. The drain also may be discharged from 
the steam trap 6. 

A suction means K connected to the hair iron main body 3 with a 
suction tube 7 is composed as to be switched on and off by the suction 
switch Si. Concretely, the suction means K has a suction fan 8 and a 
driving motor M for the suction fan 8. the suction fan 8 of the suction 
means K is connected to the second iron 2 of the hair iron main body 3 
through the suction tube 7. And, the suction switch Si is connected to 
the driving motor M of the suction fan 8 by an electric connection C to 
switch on and off the driving motor M of the suction fan 8. 

Figure 4 shows the first iron 1 and Figure 5 shows the second iron 
2. As shown in Figures 4 through 6, plural small protruding portions 11 
are disposed on corresponding faces 9 and 10 mutually come close when 
the first iron 1 and the second iron 2 are closed as to mutually engage. 
The small protruding portion 11 is, for example, formed into a regular 



pyramid. In the closed state of the first iron 1 and the second iron 2. 
a micro gap 12 is formed between the small protruding portions 11a on 
the first iron 1 and the small protruding portions lib on the second 
iron 2. The hair H is held in the micro gap 12. The micro gap 12 is 
formed by mutual contact of parts (not shown in Figures) of the 
corresponding faces 9 and 10. 

The hair iron main body 3 is composed as to jet out the steam from 
the first iron 1 and suck the jetted steam with the second iron 2. 
Concretely, steam- j ett i ng holes 13 are disposed between the plural 
small protruding portions 11a on the corresponding face 9 of the first 
iron 1, and steam suction holes 14 are disposed between the plural 
small protruding portions lib on the corresponding face 10 of the second 
iron 2. In other words, the steam- j ett i ng holes 13 are opening on an 
approximately central portion in width direction of the corresponding 
face 9 of the first iron 1 with a predetermined pitch, and formed as to 
be surrounded by the plural small protruding portions 11a. And, the 
steam suction holes 14 are opening on an approximately central portion 
in width direction of the corresponding face 10 of the second iron 2 
with a predetermined pitch, and formed as to be surrounded by the plural 
small protruding portions lib. The steam- j ett i ng holes 13 are connected 
to a steam-supplying tube 20 (described later). The steam suction holes 
14 are connected to the suction tube 7 (refer to Figure 3). 

As observed in Figure 11, and, Figures 2, 4, and 5, positions of 
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the steam-jetting holes 13 are disposed not to correspond to that of the 
steam suction holes 14 when observed in a direction at right angles 
with the corresponding faces 9 and 10 in the closed state in which the 
corresponding face 9 of the first iron 1 and the corresponding face 10 
of the second iron 2 mutually come close. In Figures, longitudinal 
positions of the steam- j ett i ng holes 13 and the steam suction holes 14, 
disposed along a central line in the width direction with the 
predetermined pitch, are dislocated as the steam jetted out of one of 
the steam- j ett i ng holes 13 flows into neighboring two steam suction 
holes 14 as shown in Figure 11. With this construction, the steam 
contacts the hair held by the corresponding faces 9 and 10 for 
relatively long time to uniformly contact the entire hair (local 
contact is prevented). 

As shown in Figure 6, cross-sectional area Ai of the steam- j ett i ng 
hole 13 is set to be smaller than cross-sectional area A2 of the steam 
suction hole 14. The steam jetted out of the steam- j ett i ng hole 13 can 
be certainly sucked into the steam suction hole 14. In the hair iron 
main body 3, an electric heater 15a is embedded in the first iron 1 and 
an electric heater 15b is embedded in the second iron 2. The electric 
heaters 15a and 15b are controlled by a thermistor not shown in Figures. 
The first and second irons 1 and 2 are warmed by the electric heaters 
15a and 15b to be always at an appropriate temperature. A mark 28 
represents a first iron holder to hold the first iron 1, and a mark 29 
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represents a second iron holder to hold the second iron 2. And, the 
first iron 1 and the second iron 2 are connected as to be oscillatable 
with a connecting shaft 31 as shown in Figure 2, and the first iron 1 
and the second iron 2 are elastically pushed by a pinch spring 32 as to 
return to the open state. 

Figure 7 shows the steam valve Vi. A mark 17 represents a steam 
inlet connected to the steam-supplying tube 4 (refer to Figure 3). A 
mark 18 represents a steam outlet connected to the drain tube 5. And a 
mark 19 represents a steam-supplying outlet connected to a steam- 
supplying tube 20 to supply the steam to the first iron 1. 

Figure 8 shows the "closed" state of the steam valve Vi. In this 
state, the steam supplied through the steam inlet 17 (refer to Figure 7) 
is flowing through a steam chamber 21 and sent out of the steam outlet 
18. And, the steam is not discharged through the steam-supplying outlet 
19. 

A mark 22 represents a spring to elastically push a spindle 
(valve body) 23 upward, a mark 24 represents an 0-ring, a mark 25 
represents a valve seat, and a mark 26 represents a check valve. In the 
"closed" state of the steam valve Vi, the spindle 23 is on an upper 
position, and the connection between the steam inlet 17 (refer to 
Figure 7) and the steam-supplying outlet 19 is cut by the tightly 
fitting 0-ring 24 and the valve seat 25. In this state, the check valve 
26 is opened by pressure of the steam flowing into the steam valve Vi 
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through the steam inlet 17 to connect the steam-supplying tube 4 (refer 
to Figure 3) to the drain tube 5. Therefore, the steam valve V, is 
always warmed by the circulating steam, and water drops are prevented 
thereby from being sent toward the first iron 1 when the spindle 23 is 
pushed as shown with an arrow E in Figure 9 and the steam valve Vi is 
suddenly opened. 

Figure 9 shows the "open" state of the steam valve Vi. In this 
state, the steam supplied through the steam inlet 17 (refer to Figure 7) 
is sent to the steam-supplying outlet 19. That is to say, the steam is 
sent to the steam-supplying tube 20 to supply the steam to the first 
iron 1 (refer to Figure 7). 

Concretely, in Figure 2, as the second iron 2 and the first iron 
1 are closed by hand holding the hair iron in the direction of an arrow 
E, a protruding piece 33 pushes the spindle 23 of the steam valve Vi to 
make the "open" state of the valve Vi. In the "open" state of the valve 
Vi, the spindle 23 is on a lower position, and the steam-supplying tube 
4 and the steam-supplying tube 20 are connected by the 0-ring 24 parted 
from the valve seat 25. 

Figure 10 shows a second embodiment of the suction means K. the 
suction tube 7 makes a connection C of the suction fan 8 and the second 
iron 2 of the hair iron main body 3 (refer to Figure 3) through an 
electromagnetic valve 27. The suction switch Si switches on and off the 
electromagnetic valve 27. The suction fan 8 is always driven by the 
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driving motor M for the suction fan 8. 

Next, function of the hair iron device of the present invention 
i s descr i bed. 

In the open state of the first iron 1 and the second iron 2, the 
steam valve V, is in the "closed" state, the steam from the boiler B 
flows through the steam-supplying tube 4, the steam valve Vi, the drain 
tube 5, and the steam trap 6 serially, and returns to the boiler B 
(return Ro). In this state, water drops in the steam valve Vi are 
continuously discharged, and the steam valve Vi is always warmed. And, 
the suction switch Si is switched off, and suction is not conducted by 
the second i ron 2. 

When the first iron 1 and the second iron 2 are closed by hand, 
the steam valve Vi becomes the "open" state, the suction switch Si is 
switched on, the steam from the boiler B, flowing through the steam- 
supplying tube 4, the steam valve Vi, the steam-supplying tube 20, the 
first iron 1, the second iron 2, the suction tube 7, and the suction fan 
8 serially, is discharged to the atmosphere. The hair H is held by the 
first iron 1 and the second iron 2, and blown with the steam and heated 
to be made straight. 

In the present invention, subject to modification, the small 
protruding portion 11 may be pyramidal such as a hexagonal pyramid, an 
octagonal pyramid, etc. And, the hair iron may be freely converted to 
an all-steam type (the heater is omitted) as long as the corresponding 
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faces 9 and 10 have the plural small protruding portions 11. And, in 
Figure 3, the steam trap 6 and the boiler B may not be connected as to 
discharge the steam to the atmosphere. And, various arrangements to 
dislocate the positions of the steam-jetting holes 13 and the steam 
suction holes 14 may be used such as that the steam-jetting holes 13 are 
disposed in a single row and the steam suction holes U are disposed in 
two rows. 

As described above, the hair H can be held with an approximately 
iform thickness by the first iron 1 and the second iron 2 and 
iformly heated with the present invention, having the hair iron main 
body 3 to hold the hair H with the first iron 1 and the second iron 2 
oscillatable to open and close to set the hair H, and plural small 
protruding portions 11 disposed on corresponding faces 9 and 10 which 
mutually come close in the closed state of the first iron 1 and the 
second iron 2 as to mutually engage to hold the hair. That is to say, 
when the hair H is held, the hair H is divided by the small protruding 
portions 11 of the corresponding faces 9 and 10 into appropriate amount. 
The hair H Is layered little to be uniformly heated and steamed. And, 
heat efficiency to the hair H is improved by the small protruding 
portions 11 increasing contact of the hair H with the first iron 1 and 
the second iron 2. Further, appropriate tension is obtained by the 
small protruding portions 11 holding the hair H, the first iron 1 and 
the second iron 2 do not strongly hold the hair, and labor of the user 



-10- 



of the hair iron device (a beautician or a general user) can be 
a I I ev i ated the reby. 

The hair H is divided smoothly into appropriate amount for the 
pyramidal small protruding portions 11. 

The hair H is divided smoothly into appropriate amount for the 
small protruding portions 11 of regular pyramid. The first iron 1 and 
the second iron 2 are economically made in comparison with a case that 
the small protruding portion 11 is a hexagonal or octagonal pyramid. 

The first iron 1 and the second iron 2 are always warmed to be 
appropriate temperature and the hair H is certainly set with the hair 
iron device having the hair iron main body 3 to hold the hair H with the 
first iron 1 and the second iron 2 to set the hair H, and a 
construction in which the hair iron main body 3 has electric heaters 15 
each of which is embedded in the first iron 1 and the second iron 2 
respectively, and steam is jetted out of the first iron 1 and sucked by 
the second iron 2. And, safety is improved because the steam does not 
leak toward outside. 

When the hair H is held, the hair H is divided by the small 
protruding portions 11 of the corresponding faces 9 and 10 into 
appropriate amount, and heat efficiency to the hair H is improved by 
the small protruding portions 11 increasing contact of the hair H with 
the first iron 1 and the second iron 2 because the hair iron device has 
the hair iron main body 3 to hold the hair H with the first iron 1 and 
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the second iron 2 to set the hair H, and a construction in which plural 
small protruding portions 11 are disposed on corresponding faces 9 and 
10 which mutually come close in the closed state of the first iron 1 
and the second iron 2 to hold the hair H as to mutually engage, the 
steam-jetting holes 13 are disposed on the corresponding face 9 of the 
first iron 1, the steam suction holes 14 are disposed on the 
corresponding face 10 of the second iron 2, and the electric heater 15 
is embedded in each of the first iron 1 and the second iron 2. And, the 
first iron 1 and the second iron 2 are always warmed to be appropriate 
temperature, the hair H is certainly set. and safety is improved because 
the steam does not leak toward outside. 

As shown in Figure 11, the steam jetted out of the steam- j ett i ng 
hole 13 (not immediately sucked by the steam suction hole 14) flows 
through a relatively long flowing passage to have enough contact with 
the hair H and uniformly heat the hair H to uniformly and efficiently 
set because the steam- j ett i ng hole 13 is positionally dislocated from 
the steam suction hole 14 when observed in a direction at right angles 
with the corresponding faces 9 and 10 in the closed state in which the 
corresponding faces 9 and 10 mutually come close. 

The steam is jetted in a direction parting from the scalp T 
because the first iron 1 is positioned on the scalp T side and the 
second iron 2 is positioned on an outer side in use, burning on the 
scalp T by the steam is prevented for safety improvement. 
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The steam is jetted and stopped only by open-close movement of 
the first iron 1 and the second iron 2 without special operation (such 
as switching on and off of another switch) to reduce labor of the user 
to the minimum because the steam valve Vi, which becomes "closed" in the 
open state of the first iron 1 and the second iron 2 and becomes "open" 
in the closed state of the first iron 1 and the second iron 2, is 
attached to the hair iron main body 3. 

The steam is certainly sucked only when vacuum is necessary 
because the suction switch Si, which is switched off in the open state 
of the first iron 1 and the second iron 2 and switched on in the closed 
state of the first iron 1 and the second iron 2, is attached to the hair 
iron main body 3, and a suction means K connected to the hair iron main 
body 3 through the suction tube 7 is switched on and off by the suction 
swi tch Si . 

The steam is jetted and stopped only by open-close movement of 
the first iron 1 and the second iron 2 without special operation (such 
as switching on and off of another switch) to reduce labor of the user 
to the minimum, and water drops are prevented to be mixed with the steam 
jetted out of the first iron 1 (to be sent out of the first iron 1) 
because the steam valve Vi, which becomes "closed" in the open state of 
the first iron 1 and the second iron 2 and becomes "open" in the closed 
state of the first iron 1 and the second iron 2, is attached to the 
hair iron main body 3, and the drain tube 5 to send drain from the 
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steam valve Vi to the steam trap 6 is provided. 

The steam flow can be switched by open-close movement of the 
first iron 1 and the second iron 2 for great convenience because the 
steam valve Vi, which becomes "closed" in the open state of the first 
iron 1 and the second iron 2 and becomes "open" in the closed state of 
the first iron 1 and the second iron 2, is attached to the hair iron 
main body 3, the drain tube 5 to return drain from the steam valve Vi 
to the boiler B is provided, a circulation, in which the steam from the 
boiler B is supplied to the steam valve Vi through the steam-supplying 
tube 4 connecting the boiler B to the steam valve Vi and returned to the 
boiler B through the drain tube 5, is always conducted in the "closed" 
state of the steam valve Vi, and the steam of the boiler B is jetted out 
of the hair iron main body 3 in the "open" state of the steam valve Vi. 
Water drops are prevented from jetting out of the first iron 1. Vapor 
is prevented from condensation by rapid cooling and defection such as 
jetting water drops out of the steam- j ett i ng hole 13 on the first iron 
1 is prevented because the steam is always flowing through the steam 
va I ve Vi . 

While preferred embodiments of the present invention have been 
described in this specification, it is to be understood that the 
invention is illustrative and not restrictive, because various changes 
are possible within the spirit and indispensable features. 
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